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Abstract >> An experimental study has been conducted to investigate the heat transfer characteristics of laminar
syngas/air mixture with 10% hydrogen content impinging normally to a flat plate of cylinder. Effects of impinging
distance, Reynolds number and equivalence ratio as major parameters on heat fluxes of stagnation point and radial
direction were examined experimentally by the direct photos and data acquisitions from heat flux sensor. In this
work, we could find the incurved flame behavior of line shaped inner top-flame in very closed distance between
flat plate and burner exit, which has been not reported from general gas-fuels. There were 3 times of maximum
and 2 times minimum heat flux of stagnation point with respect to the impinging distance for the investigation
of Reynolds number and equivalence ratio effect. It was confirmed that the maximum heat flux of stagnation point
in 1'st and 2'nd peaks increased with the increase of the Reynolds number due to the Nusselt number increment.
There was a third maximum rise in the heat flux of stagnation point for larger separation distances and this
phenomenon was different each for laminar and turbulent condition. The heat transfer characteristics between the
stagnation and wall jet region in radial heat flux profiles was investigated by the averaged heat flux value. It
has been observed that the values of averaged heat flux traced well with the characteristics of major parameters
and the decreasing of averaged heat flux was coincided with the decreasing trend of adiabatic temperature in spite
of the same flow condition, especially for impinging distance and equivalence ratio effects.

Key words : Syngas(gHd712), Impinging flame(E&=3}+4), Heat flux(€-8-<), Impinging distance(Z& 7 2),
Stagnation point(% A %), Radial direction(¥+73 5}3F)

Nomenclature

”

T ) q,, : heat flux of stagnation point, kW/m’
Corresponding author : kmlee@scnu.ac.kr "

’ g,” : heat flux of radial direction, KW/m’
[ "4 : 201424 44 @ 2014.2.19 ARIEAEY : 2014.2.28 ]
Copyright (© 2014 KHNES

q? : averaged heat flux of radial direction, kW/m®
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H/d : dimensionless impinging distance

A/F : air/fuel ratio

M; : molecular weight of i specie, kg/kmol
Yi : mass fraction of i species

Re : Reynolds number (=p,,;, Ui/ thmiz)
Nu : Nusselt number (=hd/k)

® : fuel/air equivalence ratio
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